Abstract
Introduction
Biogenic amines have been implicated in food poisoning incidents, usually from the 3 consumption of fermented foods like cheese, meat, fish products and wine (Silla, 1996) . with Oenococcus oeni. The homofermentative lactobacilli, the major type present on 10 grapes, disappear quickly after the start of alcoholic fermentation in favor of 11 Leuconostoc mesenteroides which at the end of the fermentation is replaced by 12 Oenococcus oeni (Lonvaud-Funel, 1999). 13 In wine, several amino acids can be decarboxylated; as a result biogenic amines 14 are usually found, with histamine, tyramine and putrescine being the most frequent. 15 Formation of these amines in wines has been associated with a lack of hygiene during 16 the winemaking process and it is generally believed that the formation of histamine in 17 wines is due to spoilage bacteria, mainly Pediococcus spp. (Aerny, 1985; Delfini, 1989) The aim of this study was to examine the occurrence of amino acid-4 decarboxylase activity of several strains of LAB isolated from Spanish grape must and 5 wines as well as some commercial malolactic starters. The origin of each bacterial strain used in this study is shown in The strains were grown as indicated above. Production of biogenic amines was 4 tested by inoculating each strain in the modified decarboxylase medium described by 5 Maijala (Maijala, 1993). Pyridoxal-5-phosphate was included in the medium (at 6 0.005%) since its presence as a cofactor for the decarboxylation reaction has a strong 7 enhancing effect on the amino acid decarboxylase activity (Recsei et al., 1985) . The A bacterial suspension (10 9 cfu/ml) was made from a plate culture in decarboxylase 14 medium without amino acids incubated for 2-5 days at 30ºC. Cultures of 85 strains representing 9 species of LAB were investigated for their 12 potential to form histamine, tyramine and putrescine. Table 2 shows the number of 13 positive strains of the total number of strains investigated. Results of biogenic amine production by control strains are also shown in Table 2 . 23279, CECT 4100) that was described to produce significant quantities of putrescine 15 and tyramine in fermented carrots, and later, when it was grown in a synthetic 16 decarboxylase assay medium, only tyramine was produced (Choudhury et al., 1990 formation of biogenic amines in wine. In our study, a high potential to produce tyramine 21 was found in Leuconostoc mesenteroides strains. Among the 78 strains isolated from 22 must grape or wine, 3 Leuconostoc from a total of 17 were tyramine producers (Table   23 2). As shown in Table 1 In the present study, the formation of putrescine was associated with two strains of L.
10 buchneri ( Table 2 ). In both strains putrescine was originated from ornithine 11 decarboxylation.
12
Putrescine, the biosynthetic precursor of polyamines, is produced in E.coli by might be used as malolactic starter without knowledge of their potential to form 13 biogenic amines. Therefore, the inability to form these compounds needs also to be 14 confirmed for the microorganisms generally regarded as safe. We have isolated the 15 functional oenoccoci from commercial starters and examined these strains for in vitro 16 amine production. None of the commercial malolactic starters tested was able to 17 produce histamine, tyramine and putrescine.
18
The results of biogenic amine production in a synthetic medium confirm that the 19 capability to produce amines might be strain dependent rather than being related to 20 specific species. However in our screening, this property seems to be more common 21 among strains of particular species, e. g., Leuconostoc and tyramine production (Table   22 2).
23
In summary, the decarboxylase screening medium showed several advantages: 1 simplicity, easy recognition of the purple color, and good correlation with the 2 chromatographic analysis. However, this screening medium failed to detect putrescine 3 and agmatine production from arginine decarboxylation due to the high number of false 4 positive results, so that these compounds could only be determined by HPLC. Using this 5 media, we found a low incidence of LAB strains able to produce biogenic amines.
6
These results for biogenic amine production in laboratory media does not imply similar 7 behavior in a food product. It should be considered that wines are complex systems with 8 a wide number of factors influencing microbial growth and decarboxylase activity. 
